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OPEN TUBE BATTERY HOUSING second feedthrough which is insulated from the case and 
extends through the bottom cover . 

CLAIM OF PRIORITY In Example 9 , the subject matter of any of Examples 1-8 
can optionally include the housing being cylindrical . 

This application claims the benefit of priority under 35 5 In Example 10 , the subject matter of any of Examples 1-8 
U.S.C. § 119 ( e ) of U.S. Provisional Patent Application Ser . can optionally include the housing being rectangular . 
No. 62 / 730,029 , filed on Sep. 12 , 2018 , which is herein Example 11 can include subject matter that can include a 
incorporated by reference in its entirety . method of assembling a battery including : laminating a first 

electrode material directly to an inner surface of a battery 
FIELD housing having side walls defining a first open end and a 

second open end ; inserting a second electrode assembly into 
The present invention concerns implantable medical the housing , attaching a top cover to the housing over the 

devices , and more specifically to a battery for such devices . first open end ; attaching a first terminal to the top cover and 
15 electrically coupled to the first electrode ; attaching a second 

BACKGROUND terminal to the second electrode assembly , the second ter 
minal being insulated from the housing and the top cover ; The basic components that make up a battery are an and attaching a bottom cover to the housing over the second 

anode , a cathode , a separator between the anode and the 
cathode , electrolyte , and packaging hardware such as the In Example 12 , the subject matter of Example 11 can 
battery case . optionally include wherein laminating includes bonding a 

It is desirable to improve the packaging efficiency of the sheet of lithium to the inner surface by using a rolling pin 
battery particularly for medical implantable devices , since extending through both the first open end and second open 
this will provide a smaller battery . Also , consistency from end of the housing . 
one battery to the next is a desirable feature for implantable 25 In Example 13 , the subject matter of Example 12 can 
medical devices . A heightened consistency allows the bat- optionally include wherein laminating includes partially 
tery's life - cycle to be predictable . Thus , more robust , manu- covering the inner surface of the housing such that there is 
facturable designs for batteries are needed . no first electrode material adjacent either the first open end 

or the second open end of the housing . 
OVERVIEW In Example 14 , the subject matter of any of Examples 

11-13 can optionally include wherein the second electrode 
Example 1 can include subject matter that can include a assembly includes a current collector coupled to the second 

battery having a battery case including a housing having side terminal and active electrode material around the current 
walls defining a first open end and a second open end , the collector and a separator bag covering bottom and side 
battery case including a separate top cover to cover the first 35 surfaces of the active electrode material . 
open end of the housing and a separate bottom cover to In Example 15 , the subject matter of any of Examples 
cover the second open end of the housing ; a first electrode 11-14 can optionally include wherein before the bottom 
located within the case ; a second electrode located within cover is attached , the inner components of the battery are 
the case ; a first terminal coupled to the first electrode and inspected . 
exposed outside the case ; and a second terminal coupled to 40 Example 16 can include subject matter that can include a 
the second electrode and exposed outside the case . battery including : a battery case including a housing having 

In Example 2 , the subject matter of Example 1 can side walls defining a first open end and a second open end , 
optionally include the first electrode being attached to the the battery case including a separate top cover to cover the 
inner surface of the side walls of the housing . first open end of the housing and a separate bottom cover to 

In Example 3 , the subject matter of any of Examples 1-2 45 cover the second open end of the housing ; a first electrode 
can optionally include the first electrode including lithium . located within the case ; a second electrode located within 

In Example 4 , the subject matter of any of Examples 1-3 the case ; a first terminal coupled to the first electrode and 
can optionally include the housing acting as the current exposed outside the case ; and a second terminal coupled to 
collector for the first electrode . the second electrode and exposed outside the case . 

In Example 5 , the subject matter of any of Examples 1-4 50 In Example 17 , the subject matter of Example 16 can 
can optionally include the first terminal being coupled to the optionally include the first electrode being attached to the 
case and the second terminal including a feedthrough which inner surface of the side walls of the housing . 
is insulated from the case . In Example 18 , the subject matter of any of Examples 

In Example 6 , the subject matter of Example 5 can 16-17 can optionally include the first electrode including 
optionally include the second electrode including a current 55 lithium . 
collector coupled to the feedthrough and active electrode In Example 19 , the subject matter of any of Examples 
material around the current collector and the battery further 16-18 can optionally include the housing acting as the 
including a separator bag covering a bottom and side sur- current collector for the first electrode . 
faces of the second electrode with a top surface of the second In Example 20 , the subject matter of Example 19 can 
electrode exposed toward the top cover . 60 optionally include the first terminal being coupled to the 

In Example 7 , the subject matter of Example 6 can case and the second terminal including a feedthrough which 
optionally include a ribbon connector attached to and folded is insulated from the case . 
between the current collector and the feedthrough . In Example 21 , the subject matter of Example 20 can 

In Example 8 , the subject matter of Example 1 can optionally include the second electrode including a current 
optionally include the first terminal including a first feed- 65 collector coupled to the feedthrough and active electrode 
through which is insulated from the case and extends material around the current collector and the battery further 
through the top cover and the second terminal including a including a separator bag covering a bottom and side sur 
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faces of the second electrode with a top surface of the second assembly includes a current collector coupled to the second 
electrode exposed toward the top cover . terminal and active electrode material around the current 

In Example 22 , the subject matter of Example 21 can collector and a separator bag covering bottom and side 
optionally include a ribbon connector attached to and folded surfaces of the active electrode material . 
between the current collector and the feedthrough . In Example 35 , the subject matter of any of Examples 

In Example 23 , the subject matter of any of Examples 31-34 can optionally include wherein before the bottom 
16-22 can optionally include the first terminal including a cover is attached , the inner components of the battery are 
first feedthrough which is insulated from the case and inspected . 
extends through the top cover and the second terminal These examples can be combined in any permutation or 
includes a second feedthrough which is insulated from the 10 combination . This overview is intended to provide an over 
case and extends through the bottom cover . view of subject matter of the present patent application . It is 

Example 24 can include subject matter that can include a not intended to provide an exclusive or exhaustive expla battery comprising : a battery case including a housing nation of the invention . The detailed description is included 
having side walls defining a first open end and a second open to provide further information about the present patent 
end , the battery case including a separate top cover to cover 15 application . 
the first open end of the housing and a separate bottom cover 
to cover the second open end of the housing ; a first electrode BRIEF DESCRIPTION OF THE DRAWINGS 
attached to the inner surface of the side walls of the housing ; 
a second electrode located within the case ; a first terminal In the drawings , which are not necessarily drawn to scale , 
coupled to the case and exposed outside the case ; and a 20 like numerals may describe similar components in different 
second terminal coupled to the second electrode and views . Like numerals having different letter suffixes may 
exposed outside the case , the second terminal including a represent different instances of similar components . The 
feedthrough which is insulated from the case . drawings illustrate generally , by way of example , but not by 

In Example 25 , the subject matter of Example 24 can way of limitation , various embodiments discussed in the 
optionally include the first electrode including lithium . 25 present document . 

In Example 26 , the subject matter of any of Examples FIG . 1 shows an implantable medical device , in accor 
24-25 can optionally include the housing acting as the dance with one embodiment . 
current collector for the first electrode . FIG . 2 shows a schematic view of an implantable medical 

In Example 27 , the subject matter of any of Examples device , in accordance with one embodiment . 
24-26 can optionally include the second electrode including 30 FIG . 3 shows an isometric view of a battery , in accordance 
a current collector coupled to the feedthrough and active with one embodiment . 
electrode material around the current collector and the FIG . 4 shows a housing for a battery , in accordance with 
battery further including a separator bag covering a bottom one embodiment . 
and side surfaces of the second electrode with a top surface FIG . 5 shows a cross section of a portion of a battery in 
of the second electrode exposed toward the top cover . 35 accordance with one embodiment . 

In Example 28 , the subject matter of Example 27 can FIG . 6 shows an exploded view of a battery , in accordance 
optionally include a ribbon connector attached to and folded with one embodiment . 
between the current collector and the feedthrough . FIG . 7 shows a cross section of a battery in accordance 

In Example 29 , the subject matter of any of Examples with one embodiment . 
24-28 can optionally include the housing being cylindrical . 40 FIG . 8 shows a cross - section of a portion of a battery , in 

In Example 30 , the subject matter of any of Examples accordance with one embodiment . 
24-29 can optionally include wherein the housing is rectan- FIG . 9 shows a battery in accordance with one embodi 
gular . ment . 

Example 31 can include subject matter that can include a FIG . 10 shows a battery in accordance with one embodi 
method of assembling a battery comprising : laminating a 45 ment . 
first electrode material directly to an inner surface of a 
battery housing having side walls defining a first open end DETAILED DESCRIPTION 
and a second open end ; inserting a second electrode assem 
bly into the housing , attaching a top cover to the housing Batteries designed as discussed below can be used for a 
over the first open end ; attaching a first terminal to the top 50 variety of different purposes . One purpose for such batteries 
cover and electrically coupled to the first electrode ; attach- is in implantable medical devices for example . It is desirable 
ing a second terminal to the second electrode assembly , the in such a case the batteries have as small a size as possible 
second terminal insulated from the housing and the top while maximizing the stored energy . 
cover ; and attaching a bottom cover to the housing over the FIG . 1 shows an implantable system 100 which can use 
second open end . 55 such a battery , in accordance with one embodiment . The 

In Example 32 , the subject matter of Example 31 can implantable system 100 includes a pulse generator 105 and 
optionally include wherein laminating includes bonding a at least one lead 120. The pulse generator 105 includes a 
sheet of lithium to the inner surface by using a rolling pin housing 110. The pulse generator 105 can be implanted into 
extending through both the first open end and second open a subcutaneous pocket made in the wall of a patient's chest . 
end of the housing . 60 Alternatively , the pulse generator 105 can be placed in a 

In Example 33 , the subject matter of Example 32 can subcutaneous pocket made in the abdomen , or in other 
optionally include wherein laminating includes partially locations . Pulse generator 105 can include a power supply 
covering the inner surface of the housing such that there is such as a battery 102 , a capacitor , and other components 104 
no first electrode material adjacent either the first open end housed in the housing 110. The pulse generator 105 can 
or the second open end of the housing . 65 include microprocessors to provide processing , evaluation , 

In Example 34 , the subject matter of any of Examples and to deliver electrical shocks and pulses of different 
31-33 can optionally include wherein the second electrode energy levels and timing for defibrillation , cardioversion , 
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and pacing to a heart in response to cardiac arrhythmia housing 312. In one example , the first electrode 340 can 
including fibrillation , tachycardia , heart failure , and brady- include lithium to form an anode electrode . 
cardia . To attach the lithium to the inner surface 402 , the lami 

In other embodiments , implantable system 100 can also nating process includes bonding a sheet of lithium to the 
be suitable for use with implantable electrical stimulators , 5 inner surface 402 by using a rolling pin extending through 
such as , but not limited to , neuro - stimulators , skeletal stimu- both the first open end 314 and second open end 316 of the 
lators , central nervous system stimulators , or stimulators for housing 312. By providing an open - ended housing 312 , the 
the treatment of pain . In some examples , the system can be rolling pin can supply sufficient pressure to bond the lithium 
used for diagnostic devices such as cardiac monitors . to the inner surface 402. If a typical “ can ” battery housing 

The lead 120 includes a lead body having a proximal end , 10 is used , such pressure cannot be applied . In other examples , 
where a terminal of the lead can be coupled to a header of the lithium can be laminated to the inner surface using a 
the pulse generator 105. The lead 120 extends to a distal end , pressurized balloon , an expanding plunger , other or meth 
which can be coupled with a portion of a heart , when ods . 
implanted . The distal end of the lead 120 includes at least In this example , the housing 312 acts as the current 
one electrode which electrically couples the lead 120 with 15 collector for the first electrode 340. Thus , a separate current 
the heart . At least one electrical conductor is disposed within collector is not needed and there does not need to be a 
the lead 120 and extends from the proximal end to the separate connector between the current collector of the first 
electrode . The electrical conductor carries electrical currents electrode 340 and the terminal . By eliminating a discrete 
and signals between the pulse generator 105 and the elec- current collector and eliminating an interconnect between 
trode . 20 the discrete current collector and a terminal , valuable space 

Since pulse generator 105 is typically implanted in the left can be saved . 
region of the chest or in the abdomen , a smaller size device , In some embodiments , a cathode material can be pressed 
which is still capable of delivering the required level of against the inner surface 402 of the housing to make a case 
electrical energy , is desirable . positive design . Such cathode designs may require adhesion 
FIG . 2 shows a schematic view of an implantable medical 25 promoters such as carbon to improve the bond from the 

device 200 which can also use such a battery , in accordance cathode to the inner surface 402 . 
with one embodiment . Medical device 200 is a wireless , In some embodiments , another electrode material can be 
implantable electrode . Since no leads are involved , the attached to the inner surface , but an interconnect between 
device needs its own power to develop a charge . Device 200 the electrode material and the housing wall may need to be 
includes a housing 210 which includes electrodes 202 and 30 provided . 
204 and encloses a battery 206 , which can be formed using As shown in FIG . 5 , there is a first bare space 402 at the 
one or more features discussed below . In another example , first open end 314 where no electrode material for the 
the battery 206 can be integrated as part of the housing of electrode 340 is applied the housing 312. Likewise , there 
device 200 and thus be in contact with the device housing is a second bare space 420 at the second open end 316 of the 
rather than isolated inside the device 200 . 35 housing 312. Again , using the open - ended housing 312 
FIG . 3 shows an isometric view of a battery 300 , in allows use of alignment tools for precise placement of the 

accordance with one embodiment . The battery 300 can be electrode 340 material so that tight tolerances need for very 
useful in devices such as the implantable devices described small batteries can be reached . The open - ended design also 
above for the reason detailed below . Here , the battery 300 allows for close inspection at each end to ensure the elec 
generally includes a battery case 310 including a housing 40 trode 340 material is positioned precisely . 
312 having side walls defining a first open end and a second FIG . 6 shows an exploded view of the battery 300 , in 
open end , as will be discussed below . The battery case 310 accordance with one embodiment . Here , the housing 312 
includes a separate top cover 320 to cover the first open end with the first electrode 340 attached thereto as discussed 
of the housing 312 and a separate bottom cover 330 to cover above is shown . A second electrode assembly 349 includes 
the second open end of the housing 312. The case 310 45 a second electrode 350 which is enclosed in a separator bag 
encloses the first and second electrodes . In one embodiment , 540. The top cover 320 can be already attached to the second 
a first terminal 360 is coupled to the first electrode and electrode assembly 349 , as will be further discussed below . 
exposed outside the case 310 , and a second terminal 370 is On the top cover 320 are the first terminal 360 which is 
coupled to the second electrode and exposed outside the case directly attached to the top cover 320 and the second 
310. In one embodiment , a backfill hole 375 is provided in 50 terminal 370 which extends through the top cover 320 and 
the top cover 320 to backfill electrolyte in the battery . is insulated from the top cover 320. The entire second 
FIG . 4 shows the housing 312 for the battery 300 , in electrode assembly 349 can be slipped inside the housing 

accordance with one embodiment . The housing 312 is a 312. The open - ended housing design of battery 300 allows 
metallic housing including side walls defining a first open for precise positioning of the parts . The additional access of 
end 314 and a second open end 316. In this example , the 55 the open ends permits more precise component placement 
housing 312 is a cylindrical tube that is open on both ends by allowing counter force and the use of a hard stop at the 
which provides ease of access to the inner surface 402 of the bottom open end to precisely locate the second electrode 
housing 312. The tubular housing 312 can be manufactured assembly 349 within the housing 312. Moreover , the two 
using many metal fabrication processes including but not open ends also allow for inspection after component place 
limited to extrusion and machining . In one example , the 60 ment to ensure no damage was incurred during the assembly 
housing 312 can have a diameter of about 0.125 inches . In process . 
other embodiments , the housing 312 can have a diameter of The bottom and top covers 330 , 320 can be welded to the 
about 0.125 inches or higher . housing 312. When the top cover 320 is welded to the 
FIG . 5 shows a cross section of a portion of the battery housing 312 , the terminal 360 is then electrically connected 

300 during manufacture , in accordance with one embodi- 65 to the first electrode 340 . 
ment . In this example , a first electrode 340 material is FIG . 7 shows a cross section of the assembled battery 300 , 
laminated and bonded directly to the inner surface 402 of the in accordance with one embodiment , and FIG . 8 shows a 
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cross - section of the top portion of the battery 300. FIG . 8 is 312 having first and second open ends 314 , 316. The 
a side view of the view of FIG . 7 assembly can include inserting a second electrode assembly 

After assembly , the electrodes 350 , 340 are aligned such 349 into the housing 312 and positioning the second elec 
that the second electrode 350 does not reach either end of the trode using counterforce and hard stops if needed . The top 
first electrode 340. The separator bag 540 goes all the way 5 cover 320 is then attached to the housing 312 over the first 
up to a bottom surface of the top cover 320. There is a small open end 314. After any necessary inspection of positioning 
gap 552 between the separator bag 540 and the bottom cover and connections , the bottom cover 330 is attached to the 
330. This is created during assembly when a pin is inserted housing 312 over the second open end 316 , and electrolyte 
into the second open end 316 to provide a hard stop as the can be backfilled into the battery . 
cathode assembly is inserted into the housing 312 . As noted above , laminating can include bonding a sheet 

The first terminal 360 is coupled to the case 310 and the of lithium to the inner surface of the housing 312 by using 
second terminal 370 includes a feedthrough 372 which is a rolling pin extending through both the first open end and 
insulated from the case 310 by an insulator 502 which second open end of the housing 312. The laminating is 
insulates between the feedthrough 372 and the top cover precisely controlled so that the electrode material partially 
320. Feedthrough insulator tape 551 is position just below 15 covers the inner surface 402 of the housing 312 such that 
the top cover 320 . there is no first electrode material adjacent either the first 

Here , the second electrode 350 includes a current collec- open end 314 or the second open end 316 of the housing 312 . 
tor 510 coupled to the feedthrough 372 and active electrode Instead , there are the bare space 410 , 420 at each of the open 
material 520 around the current collector 510. As part of the ends . 
second electrode assembly 349 , the separator bag 540 covers 20 In one example , the second electrode assembly 349 can be 
a bottom and side surfaces of the second electrode 350 with pre - assembled and includes the current collector 510 with 
a top surface of the second electrode 350 exposed toward the the active electrode 350 material around the current collector 
top cover 320 . 510 and the separator bag 540 covering the bottom and side 
A ribbon connector 530 can be attached to and folded surfaces of the active electrode material 350. The second 

between the current collector 510 of the electrode 350 and 25 electrode assembly can be attached the top cover 320 by 
the feedthrough 372. Other embodiments omit the ribbon attaching the ribbon connector 530 between the second 
connector 530 and the feedthrough 372 is directly connected terminal 370 ( which is insulated from the top cover 320 ) and 
to the current collector 510 . the current collector 510. The separator bag 540 extends all 

FIG . 9 shows a battery 600 in accordance with one the way up to the top cover 320. This entire electrode 
embodiment . In this example , instead of a cylindrical hous- 30 assembly can then be slipped into the housing containing the 
ing , the battery 600 includes a battery case 601 including a first electrode 340 material . 
rectangular housing 602 having side walls defining a first As noted above , the open - ended battery housings dis 
open end 608 and a second open end 610. The battery case cussed herein allow access for assembly operations into the 
601 includes a separate top cover 604 to cover the first open battery housing . Providing access on both ends allows for 
end 608 of the housing 602 and a separate bottom cover ( not 35 the elimination of some non - active battery materials / com 
shown ) to cover the second open end 610 of the housing 602 . ponents , such as eliminating a current collector and inter 
Other features as discussed above are also applicable to the connects for the electrode 340. This enables a more volu 
battery 600. For instance , battery housing 602 allows for metrically efficient and manufacturable design . 
inspection and tight control of tolerances at both ends of the In general , the present concept is attractive in very small 
battery 600. The rectangular housing 602 can be useful for 40 ( < 1 cc ) cells where volume and access inside the housing is 
battery stack designs where there are a plurality of stacked extremely limited . For example , in some embodiments , the 
or wound electrodes . The open end allows for pulling batteries discussed above can have a diameter of about 0.100 
( instead of pushing ) the stack into the housing . This helps inches . In some embodiments , the batteries discussed above 
avoid damaging thin electrodes . Also , the electrode tabs of can have a diameter of about 0.125 inches . In some embodi 
the stack can be welded through the bottom open end . 45 ments , the diameter can range from 0.125 inches or higher . 
FIG . 10 shows a battery 700 in accordance with one These very small diameters create manufacturing difficul 

embodiment . Battery 700 is a case neutral , very small ties , but the ability to access both ends for assembly , 
diameter cell especially useful for the wireless , implantable interconnections , and inspections creates a more robust , 
electrode shown in FIG . 2. In this example the battery case manufacturable design . Moreover , this style of battery hous 
diameter can be about 0.100 inches or more . 50 ing can be beneficial regardless of cell chemistry , including 

The battery 700 includes a battery case 710 including a primary and secondary chemistries . 
housing 711 having side walls defining a first open end 706 
and a second open end 708. The battery case 710 includes a ADDITIONAL NOTES 
separate top cover 712 to cover the first open end 706 of the 
housing 711 and a separate bottom cover 714 to cover the 55 The above detailed description includes references to the 
second open end 708 of the housing 711. Not shown for ease accompanying drawings , which form a part of the detailed 
of example , but as discussed above for battery 300 , there can description . The drawings show , by way of illustration , 
be first and second electrodes within the case 710. Here , a specific embodiments in which the invention can be prac 
first terminal 702 includes a first feedthrough which is ticed . These embodiments are also referred to herein as 
insulated from the case 710 and extends through the top 60 “ examples . ” Such examples can include elements in addi 
cover 712 and a second terminal 704 includes a second tion to those shown or described . However , the present 
feedthrough which is insulated from the case 710 and inventors also contemplate examples in which only those 
extends through the bottom cover 714. Other design details elements shown or described are provided . Moreover , the 
and assembly are similar to battery 300 discussed above . present inventors also contemplate examples using any 

Referring to battery 300 of FIGS . 3-8 , the assembly of the 65 combination or permutation of those elements shown or 
battery 300 can include laminating the first electrode 340 described ( or one or more aspects thereof ) , either with 
material directly to the inner surface of the battery housing respect to a particular example ( or one or more aspects 
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thereof ) , or with respect to other examples ( or one or more The claimed invention is : 
aspects thereof ) shown or described herein . 1. A battery comprising : 

All publications , patents , and patent documents referred a battery case including a housing having side walls 
to in this document are incorporated by reference herein in defining a first open end and a second open end , the 
their entirety , as though individually incorporated by refer - 5 battery case including a separate top cover to cover the 
ence . In the event of inconsistent usages between this first open end of the housing and a separate bottom 

cover to cover the second open end of the housing ; document and those documents so incorporated by refer a first electrode located within the case , wherein the first ence , the usage in the incorporated reference ( s ) should be electrode includes an electrode material that is directly 
considered supplementary to that of this document ; for attached to the inner surface of the side walls of the 
irreconcilable inconsistencies , the usage in this document housing such that the electrode material defines a 
controls . hollow core within the first electrode , the hollow core 

In this document , the terms “ a ” or “ an " are used , as is having a cross - sectional shape in a plane perpendicular 
common in patent documents , to include one or more than to a longitudinal axis of the hollow core which is the 
one , independent of any other instances or usages of “ at least same as a cross - sectional shape of the housing in a 
one ” or “ one or more . ” In this document , the term “ or ” is plane perpendicular to a longitudinal axis of the hous 

ing ; 
used to refer to a nonexclusive or , such that “ A or B ” a second electrode located within the case and wherein the 
includes “ A but not B , ” “ B but not A , ” and “ A and B , " unless second electrode is positioned within the hollow core ; otherwise indicated . In the appended claims , the terms a first terminal coupled to the first electrode and exposed 
“ including ” and “ in which ” are used as the plain - English 20 outside the case ; and 
equivalents of the respective terms " comprising ” and a second terminal coupled to the second electrode and 
“ wherein . ” Also , in the following claims , the terms “ includ- exposed outside the case . 
ing " and " comprising " are open - ended , that is , a system , 2. The battery of claim 1 , wherein the first electrode 
device , article , or process that includes elements in addition includes lithium . 
to those listed after such a term in a claim are still deemed 25 3. The battery of claim 1 , wherein the housing acts as a 

first current collector for the first electrode . to fall within the scope of that claim . Moreover , in the 
following claims , the terms “ first , ” “ second , ” and “ third , ” 4. The battery of claim 3 , wherein the first terminal is 
etc. are used merely as labels , and are not intended to impose coupled to the case and the second terminal includes a 
numerical requirements on their objects . feedthrough which is insulated from the case . 

The above description is intended to be illustrative , and 30 5. The battery of claim 4 , wherein the second electrode 
not restrictive . For example , the above - described examples includes a second current collector coupled to the feed 

through and active electrode material around the second ( or one or more aspects thereof ) may be used in combination 
with each other . Other embodiments can be used , such as by current collector and the battery further includes a separator 
one of ordinary skill in the art upon reviewing the above bag covering a bottom and side surfaces of the second 
description . The Abstract is provided to comply with 37 35 electrode with a top surface of the second electrode exposed 
C.F.R. § 1.72 ( b ) , to allow the reader to quickly ascertain the toward the top cover . 
nature of the technical disclosure . It is submitted with the 6. The battery of claim 5 , including a ribbon connector 

attached to and folded between the second current collector understanding that it will not be used to interpret or limit the and the feedthrough . scope or meaning of the claims . Also , in the above Detailed 
Description , various features may be grouped together to 40 7. The battery of claim 1 , wherein the first terminal 
streamline the disclosure . This should not be interpreted as includes a first feedthrough which is insulated from the case 
intending that an unclaimed disclosed feature is essential to and extends through the top cover and the second terminal 
any claim . Rather , inventive subject matter may lie in less includes a second feedthrough which is insulated from the 
than all features of a particular disclosed embodiment . Thus , case and extends through the bottom cover . 
the following claims are hereby incorporated into the 45 8. The battery of claim 1 , wherein the housing is cylin 

drical . Detailed Description , with each claim standing on its own as 
a separate embodiment , and it is contemplated that such 9. The battery of claim 1 , wherein the housing is rectan 
embodiments can be combined with each other in various gular . 
combinations or permutations . The scope of the invention 10. The battery of claim 1 , wherein the first electrode 
should be determined with reference to the appended claims , so includes a lithium sheet that is laminated to the inner surface of the side walls of the housing . along with the full scope of equivalents to which such claims 
are entitled . 
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